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154) PROFILED PIPE 

(S7) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile Is made In form of symmetrtc oombtnatkm of three 
tcor-^Bped cavllto fonncd from bfflet; two of them arc In contact by outer suxiJBoes of wklencd 
portions fonnlng third cavity between them; Inner surfaces of two tear^baped cavities are fonned 
by Inner surface of round billet and their outer surfaces are formed by outer surface of round 
billet inner surface of center cavity Is formed \jy outer surface of round billet and outer surface 
of this cavity b fonned by Inner surfSaoe of round bltteL EFFECT: enhanced reUabOtty. 1 dwg: 
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(54) nPMHnbHAH TPYBA 
(57) Abstract: 

McoojifaaoBamtt: b TpytfocrpoeBMn. Cyn^pocTb n3 o6 p cTeBiw: npo^wti* BfacnoiiHeH b cnAicTpviBoft 
Koutfnraivni m3 rpex KanneBiq^io>ix nonocira. o^paaoeamsbix wo rpytfrntt sarorosKB, nee k» Korropw 
oonpHxacanrrcsi utxj^y oo6oft HapyxHbiMK noeepxBOCTfDOi ]raiHpeBHbix «iacTefl c ^mbpobobskm MessAY 
BMMB Tpcmefi nonocni, npa aroM CRyrpcnoie uupcyjutoc i m Anyx BanneaiqiBbix nonocrcd o6p«30BaBbi 
M Hy iyc HH efl noBepxROCTbio Tpy6iioft aarorosRii. hx napyxBHe noaepxHocm o6pa30BaKbi a^yxnoft 
noaepxHOCTfaio -ipytiBoA sarorroBSJi, a BHyrpeRivui nosepmocTb cpK^iKA nonocTH o6pa3oBaHa Haf^oKBofl 
noecpxnocTtJO Tpy6aolt oarvv wxs u napymHaa noeepxHocrb aroft nojiocm o6pa30BaHa BHyrpcHHcft 
nonrpmocTMO Tpy6aoM oaroroBUL 1 m. 
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DcscrlpUon (Omcaaxc ■3o6pCTcaK0l: 

Hjofipc itaHC oTBOCHTOi K o6pafioTKe McrannoB jiasajicHsseu u uojkct 6fam> watomiaoBaaa npa 
tOTfWBneaaa ipy6 c ^^sokbum npo^wieu, npnuetoKWbuc b Ka^iocTBc aaroroaoK luiacTbipdl. 
ticnam>3yciA4X ;vm eoocTanoBnetaoi repuer i mamc i u bc^hhujc, Hp^ y iHHb PCHra30Cfc*x cKB a» wH 

M3secrBa uBorojifmajt npononbHo-ro^pMpoBaHHaH Tpy6a. nptsHsrraH 3* nporOTHn. BtJinr m cHHaw H3 
icpyrno* Tpy6KOd aarorooxM nyrcM fle^puHpooaHMH (pacTHxefouil cc nonepOToro cchcshh. PeryjmpyH 
Bcmnnniy ^aaraiBaimH ponuROB b oaroroBRy n hx Kommecreo. mojkbo na omaofi oi^>aaae scaroTaBFnmaTfe 
Tpy^Sia c paaixinxBbcu npo^wicM. mto oco6eKK0 bukbo Ann Tpy6. ucaomaytuux a Kanecree luiacTbfpeft 
pcuoRTa o6caAEibiz Tpy6. 

Kcnocx«TKOM TOKoA Tpy6bi fmriHCTCH 6artbnraH crencHb nti^UBUfm b uecrax B3ni6a. tpo yweauiiaeT 
B03M0XB0CTb pacaxHpeKiin nnacTfaipn b KonQHue u yacnBUBBaeT CTparaaaKKn/iK BanpneHBSi h. xpoue 
Toro. 6Qnbmoe kqidpioctdo KomvHTpaTopoa KanpnxeBBSi b uecrax H3rH6a rpydfai. 

TcxBKvxxaH ^anm. pemaeMan B3o6pereHBeu. daKraonaercH 0 yucfibmcRBB BenB«iBKiiC ocraTORmofl 
ffp^opkimsfm sa cmsbt €moKeB»i i n«fit«i <w*j npo^ann w b canmaam TtpQjfpmBttx jie^n pua r pi ft T|»3r6bf . 



nomaneHHaii s^Kua pemacrcsx 3a cqct toto, trro b i^po^snbsoft rpy^e, npcflMynvcrscBBo caapHOfl, 
BfaonnBeBBOft c ^a^vmHwu cetccHMCM npo^wxx. ooraacso B3o6peTeHno. npo^anfe Bfe mona cg b 
ODAirrpa^iBoA KOM^sBaivDi «3 Tpcx Ktanttmpptoi nonocrefi, ofipaaoeaBBbix o xpy^aoft sanrrooKB, ;5bc b3 
KffTopfaoc oonpsiKacuoToi MU^ny oo6Qfi Hap3rxHbCiA noiKpxBocTmai ymnpcKHbix «iacTeft c ^opMBpOBaHHCM 
ucja^y ™n« TpCTtidl nojiocTH, npa 9Tom BayrpeHHiic noeepxHOCTK A^yx KanneM^iHwx nonocreft 
^^ijyyynaawM nyTpciiBdk DOBcpxBocTbn TpytSHofl oaroTOfiKH, MX HapyxHbic noBepxBocra o6pa30BaHbi 
aapyiKBott RoeepxHocruo rpyCKoft aanrroBKH. a BHyrpcaKwi noecpXHOcn. nonocni o6pa308aHa oapyKHofi 
nosq)mocTtJO Tpy6aoK saixxroBKM. HapyxHan noBcpxHocm. aron nonocxH ofipaaosaBa BHyrpcKHCM 
noBepXHOCTbio rpydnofi saroroBRH. 



B Tipefj;i9r^euiA npo^unbKoA Tpy6c fionunaH vacTb nDBcpxHOCTB TpytJw HBnmrcA uacruo 
oxpyxBOCTK. «iTO 3BatarrenbB0 yucHbinaer Konmecroo KooncirrpaTOD Haiq^DKCKiiff do DepBMerpy Tpy6bt h 
ycwnw pa3Aa«m npwJwuiR h nora^nnacr npo«fUOCTt> ccYCinvi npu pasAa^c Tpy6 a npoofxxc nx ■coonfcooBaaitfi 
B xauecTBe nnscrupeft jjnii BOOcraHoanonw rqiuenPiHocni npa pobfoere o<V*^a™x kohohh. KpoMe tqto, 
cHKxaKTTcn ocrarwHbic HanpHKcunH m b csapsoM mae nocnc par^atn Tpy<$bi b cxaaxKBe, rax xax 
csapeoA raoB Baxiwrrcn d 30Ke Manoft jfp^tspuaavnt, a oerajiUBaH nacTb n^eMrrpa le^puapona HHhfe 
xaxmcaq^Hbie nonocTB) bmcct nnasBface nq>«XDAjbi c uanou x prn wi H ofi. 

nc|i»<rtp BapyKHoft noBcpxiwyiw npotBnwoa tpy^ 

Tpy6bi AW OKWaBHSi Bamra. a BapyxHuS onMcaimtiift pfOMiCTp ueahoK BByrpcaaero abbiotp* wCw^^ yutfl 
T|y6bi Ann o6aAieygaiHH cwifScy^Rnro cnyqta b c uf W Mimy . 

HcnonbooBamre npofxnfaBMX Tpy6 b xa^iocTBe nnacrwpcft. ycraBaanHBaeMbix d icecrax noBpaaACBHH 
fTpeo^nu, ueeniasi cxBOSBasi xoppooHH. Aq>*oE»P<»aH™« oroepcTHH, m3hoc r ap ) o6caA»«« xonoHH. 
niecT ps9( npemymocTB no cpaBKcmno c TpaAW5»ain>04H ucrqAawii: BsroTOBrreaBC npo^HjihHott ipytSbi id 
^^pn«a 3ar«iToeKH naaoajuarr aHawrcjihBo CHH3irrb pacxoAU ce npoBsay^CTBo; rax xax 
aHamcnfaBaH nacrb nepKuerpa Tpy6tj imnncrcH WTbio onacaaHofl oxpyKBocTB. yro y Mfnunar r 
KomroecTBO KOHUCHrparoa yBcnsrmsBQJtr nnoowib oonpHxccHOBeiDwi npn paqAaue utxpy B bmpaaneHHoft 
Tpy6(A n KonoRBoA u yBCJoracaacT wianpmeBm crparroaHKH: BcxsMoxBocrb npnxruomw npo^oibBUx 
Tpy6, o^opMHpoBaHHbOc 6 6yHTW. I103BQJ1HCT ooKpaTim, BpcMH pdioffTa. yMCHbOiHTb pacx^A MarepfianoB h 
3jkTpflLTbi npK pcvofrre uoepem^tBsaix yvacrxoa luiacrrupsojsi xoae^xnott AHUBbi. npoKiaqAtrrb pcMORT B 
GKBaxKHax Ha 3Ha«arrenbHbix rnyteiiax. ooBUCirrb uaifijtxHom* h ppjiroBewocvh orpcMOHTHpoaaHHoro 
yuacniau 

npH ^opMBposaioni 6yirra 10 nptwiaroxucA npo^nmoioft Tpy6bi 3Ba«iHTemflO CBnaxTrai npoAonbiibce 
Ae^opwaxvoi b cxpyroaaHHC Tpy6bi. Tax xax yxjuy^ca bbtrob upofjpmmA Tpy6bi npoR38(wrrcH ua aw 
onopiii yioKpcsBbix uacrcA xanneBmBUX nonocreik. 

Kpoue Toro. npqinaraoiuft npo^toib Buerr AocraTomiyK) «ccTxocm n npa ^opiiHpoBaHm 6yHTa hc 
nposKscoAvr cMfrrmi cencHRfi. a npa pasMorxe hc xpc6yCTcn AonamorrcjibBbix onepaBafi m o6opyAPBaBnB 
Ana npasKM rpyCbi or CKpyuaBaaaa. 

np^aroeuaa rpyda npa uaxcauajibHoll xoMnaKTHocra ccmchkb hmcct HaaOonbimie pWiycw xpHHoabi 
^op»<bi ccMcaaa <fracoHHoro npo^ouia. A hcu wcitbuic xpaoaaHa (fropMw cx^fonm npo<^Hna. tcm Meaunc 
K3pacxoAOBaH pocypc luiacTHMHocra npa <^pmobkc npo^^ana b craHC a npa pasAaue ero b cxeaxaHc tcm 
MeHbme Bcnauaaa ocraTOMUbtx aanpJURCHHft. 

Ha uqyrcJKc a3o6pajKCioia npo^anbHan rpyGa nonepetoioe cc<ieHae. rRC I a 2 - xanncBHAHue nonocra. 3 
coapBoft moo, ^ 



BEST AVAILABLE COPY 



RU209I6S5C1 



■mLm^lTTZZ.^^^ paenwioiBcainix no p.3„Me cropoHb. or BcpmejttaA ocm amumm 
* HaivKHM nooquiiBxrrb aroa nom)erni 

AnoBu 0x6^0 12 wpmoirracKaasBB. '^^^ »«i«bie 

M««^oB»H«npo«^^ 

Mil.rta«eB«lrt5|XW»HIII»BC06xiW(n«lCT«Tl^ "^""^ 
ni»4BnBH«,py«*pa3Mq.««60JxE7.6uM6«» 

P«3»«pauH B ce«am 60J X S75 WM. lip. «x,M 3«,p cocru^ 

«oo^Wnll nocne pacmnpeaioi erema npo4«nb«o<l TpyCu (muerbipn) Baxqmrrcfi B oarnu 

^^^^ -p«<^rr.zr^„:^ 

^^^^^Jl^^-J^I^^^^^^H^ <Hpeu«»mipoBaHHor. y«acn» npn bo^cHc™™ ™i B«yn««rx,. . 



-4- 



dEST AVAILABLE COPY 



RU 2091655 CI 



Claims [^pMyna B3o6peTeHHfll: 

npo^wifaHasi Tpy6a. npaniymocrocHHo csapKaH. BbmonHCBiiafi c ^aooaKbcu ochchbcm npo^ann, 
ornBuaioiivtfKR reu. wro txpo^suib BbnxuxBes b asjit CKuuerpiPiHOft moySasanfm h3 rpcx RanncuMAHbtx 
oonocTcft. oCpasoBawcbix lo Tpy6RoA saroToam. ffpt to Boropbat coopHK.acaK)TCR ucxm co6ofl 
H H| ) y np o r pyw ; t''*^ ymnpcfrabix qacrefi c ^op&aqMBaRiieu uexny foom Tperbeft imiuxmi. npsi 
vnu aayrpcHune no u m jm oc m jtox KanncBqnHbix nonocrcn ofipaaoBaHu BBmpcHBCu noaepxuocTfaio 
Tpy<SHOfl saroTOSKX, rx BapysKSUC noaepxmcTM otipasoBaHu Hapymnofl noaepxHocTbio rpyfiHofl saroroBm, 
a BRyTpeRHm noeepxHocTb cp^eft nonocnr o6pa3oaaHa Hapymofl noBcpxBocTfaio TpydnoA aaroroBKB. 
HapyjuMH noaepxKocTb 9toA ikuioctm o6pa30Ba H a enyrpcBHeft noocpxHocrwo Tpytiaoft aarorroGRH. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the intemal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the intemal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the intemal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the extemal surface of the shaped pipe is made somewhat larger than 
the intemal diameter of the casing string for the purpose of obtaining an interference fit, 
and the extemal circumscribed diameter is smaller than the intemal diameter of the 
casing string to ensure an unobstmcted lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facihtate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill fi-om endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
extemal pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a synrnietrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the intemal surfaces of the first two guttifomi chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the intemal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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